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ROOF BATTEN SYSTEM

CROSS-REFERENCE TO RELAT.
APPLICATION

T
.

This application claims the benefit of U.S. Provisional

Application No. 60/973,787, filed Sep. 27, 2007, entitled
“ROOF BATTEN SYSTEM”.

FIELD OF THE INVENTION

This invention relates to roof batten systems.

More particularly, the present invention relates to battens
used especially 1n the mstallation of clay or concrete tile roof
assemblies.

BACKGROUND OF THE INVENTION

Typically, clay or concrete tile roof systems are installed
over roofing substrates using supportive rool battens. Roof
battens are conventionally supplied as nominal 1"x2"
wooden strips. Such battens are customarily secured to a
sloping roof 1n a series of horizontal lines. Customarily, bat-
tens are secured by nailing, screwing, or stapling.

The use of such traditional roof battens had been shown to
produce a number of post-installation problems. Foremost
among these 1s the tendency of such battens to collect water
and debris on the underlying roof surface and to 1nhibit air
circulation under the roof tiles. When water and debris
migrate through the tile and collect behind the battens, they
will often degrade the protective paper or felt underlayment 11
the water 1s allowed to remain for any extended duration. This
detrimental condition eventually breaks down the underlay-
ment, allowing water to seep to the underlying roof structure,
typically leading to further roof deterioration and the poten-
tial for damage within the building structure. Inhibiting air
circulation under the tiles further contributes to retention of
moisture, and allows greater heat build-up adversely impact-
ing temperature control of the structure interior spaces.

The traditional use of wood as a batten material has been,
historically, a popular choice due to i1ts inherent low cost.
Unfortunately, wood 1s susceptible to rot, insect damage, and
readily retains moisture. Clearly, a durable, low cost, batten
system that addresses the above-described problems would
be of great benefit to many.

It would be highly advantageous, therefore, to remedy the
toregoing and other deficiencies inherent in the prior art.

An object of the present invention 1s to provide a system of
improved synthetic battens for use especially 1n clay or con-
crete tile roof systems.

It 1s another object of the present invention to provide a
batten system which permits fluid and air flow.

A Turther primary object of the present invention 1s to
provide a batten system that 1s efficient, inexpensive, and
handy. Other objects and features of this mvention will
become apparent with reference to the following descrip-
tions.

SUMMARY OF THE INVENTION

Brietly, to achieve the desired objects and advantages of the
instant invention, provided 1s a system related to improving
in-service performance of at least one roof assembly utilizing
at least one roof tile, such system comprising: at least one
composite rool batten structured and arranged to support at
least one roof tile over at least one roof structure; wherein
such at least one composite roof batten comprises at least one
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substantially rigid low-density core comprising at least one
upper surface portion and at least one lower surface portion,
overlaying such at least one substantially rigid low-density
core, at least one upper remnforcing layer structured and
arranged to reinforce at least one upper surface portion of
such at least one substantially rigid low-density core, and
underlaying such at least one substantially rigid low-density
core, at least one lower reinforcing layer structured and
arranged to reinforce at least one lower surface portion of
such at least one substantially rigid low-density core; wherein
such at least one substantially rigid low-density core com-
prises at least one expanded foam material; and wherein such
at least upper reinforcing layer and such at least one lower
reinforcing layer are firmly adhered to such at least one sub-
stantially rigid low-density core. Moreover, 1t provides such a
system wherein such at least one composite roof batten com-
prises at least one channel, structured and arranged to assist
the passage ol moisture and air under such at least one com-
posite roof batten.

Additionally, it provides such a system wherein: such at
least one composite rool batten comprises at least one elon-
gated bar comprising at least one longitudinal axis; such at
least one channel comprises a plurality of spaced openings
formed within such at least one substantially rigid low-den-
sity core and such at least one lower reinforcing layer; and
such plurality of spaced openings assists the passage of the
moisture and air through such at least one composite roof
batten 1n a direction generally perpendicular to such at least
one longitudinal axis. Also, it provides such a system wherein
such at least one elongated bar comprises a length of about 48
inches. In addition, 1t provides such a system wherein each
such plurality of spaced openings comprises a width of
between about one inch and about four inches.

Furthermore, 1t provides such a system wherein such at
least one upper reinforcing layer and such at least one lower
reinforcing layer each comprise at least one rigid thermoplas-
tic. Further, 1t provides such a system wherein such at least
one upper reinforcing layer and such at least one lower rein-
forcing layer each comprise at least one Acrylonitrile-Buta-
dine-Styrene (ABS) material. Even further, 1t provides such a
system wherein such at least one expanded foam material
comprises at least one Expanded Polystyrene (EPS) material.

In accordance with another preferred embodiment hereotf,
this invention provides a method related to the production of
at least one composite roof batten, such method comprising
the steps of: providing at least one sheet of substantially rigid
low-density core comprising at least one upper sheet surface
and at least one lower sheet surface; providing at least one
upper remnforcing sheet and at least one lower reinforcing
sheet each one comprising, essentially, at least one plastic
material; bonding such at least one upper reinforcing sheet to
such at least one upper sheet surface of such at least one
substantially rigid low-density core; and bonding such at least
one lower reinforcing sheet to such at least one lower sheet
surface of such at least one substantially rigid low-density
core, wherein at least one reinforced composite sheet 1s pro-
duced, cutting such at least one reinforced composite sheet to
produce a plurality of composite roof battens.

Moreover, 1t provides such a method further comprising
the in1tial step of forming at least one contoured surface shape
into such at least one lower sheet surface of such substantially
rigid low-density core. Additionally, 1t provides such a
method further comprising the step of thermal vacuum form-
ing such at least one lower reinforcing layer to such at least
one lower sheet surface of such at least one substantially rigid
low-density core, after the 1nitial step of forming such at least
one contoured surface shape 1into such at least one lower sheet
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surface of such substantially rigid low-density core. Also, 1t
provides such a method further comprising the step of apply-
ing indicia structured and arranged to assist a user in properly
locating at least one mechanical fastener used to fasten such
composite roof batten to at least one roof structure.

In accordance with another preferred embodiment hereof,
this 1mvention provides a system related to improving in-
service performance of at least one roof assembly utilizing at
least one roof tile, such system comprising; at least one com-
posite roof batten structured and arranged to support the at
least one roof tile over at least one roof structure; wherein
such at least one composite roof batten comprises at least one
substantially continuous upper contact surface structured and
arranged to supportively contact the at least one roof tile, at
least two lower contact surfaces each one structured and
arranged to contact the at least one roof structure, at least one
intermediate positioner structured and arranged to maintain
the position of such at least one substantially continuous
upper contact surface relative to such at least two lower con-
tact surfaces, and at least one passage structured and arranged
to assist the passage of moisture and air through such at least
one composite roof batten; wherein such at least one moisture
passage spans between such at least two lower contact sur-
faces; wherein such at least one intermediate positioner com-
prises at least one substantially rigid core material comprising
a first material density; wherein such at least upper contact
surface and such at least two lower contact surfaces each
comprise at least one substantially rigid sheet material having
at least on second material density greater than such {first
material density; and wherein each such at least one substan-
tially rigid sheet material 1s firmly adhered to such at least one
substantially rigid core material.

In addition, 1t provides such a system wherein such at least
one composite roof batten comprises a longitudinal length of
about four feet and a transverse width of at least about one
inch. And, it provides such a system wherein such at least one
composite roof batten comprises an overall thickness of about
%4 inch. Further, it provides such a system wherein each one
longitudinal length of between about %2 inch and about four
inches. Even further, 1t provides such a system wherein such
at least one moisture passage comprises an opening width of
at least about three inches and an opening height of about 12
inch. Even further, it provides such a system wherein: such at
least one substantially rigid core material comprises at least
one mold-formed cellular foam; such at least one mold-
tormed cellular foam 1s mold formed to comprise at least one
contoured surface shape; and such at least one contoured
surface shape at least comprises such at least one moisture
passage and such at least two lower contact surfaces.

Even further, 1t provides such a system wherein each such
at least one substantially rigid sheet material 1s firmly adhered
to such at least one substantially rigid core material using a
least one contact adhesive. Even further, 1t provides such a
system wherein each such at least one substantially rigid
sheet matenal 1s firmly adhered to such at least one substan-
tially rigid core material using a least one hot-melt adhesive.
Even further, it provides such a system wherein such at least
one substantially rigid core material comprises at least one
Expanded Polystyrene Foam having a density of between
about 34 pounds per cubic foot and about three pounds per
cubic foot. In addition, 1t provides each and every novel
teature, element, combination, step and/or method disclosed
or suggested by this patent application.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 shows a partial cut-away perspective view, 1llustrat-
ing a preferred installation of a composite roof batten inte-
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grated within a roof assembly, according to a preferred
embodiment of the present invention;

FIG. 2 shows a top view, illustrating the composite roof
batten, according to the preferred embodiment of FIG. 1;

FIG. 3 shows a bottom view, 1llustrating the composite roof
batten, according to the preferred embodiment of FIG. 1;

FIG. 4 shows a side view, of the composite roof batten,
according to the preferred embodiment of FIG. 1;

FIG. 5 shows a partial side view, of the composite roof
batten with a securing fastener, according to the preferred
embodiment of FIG. 1;

FIG. 6 shows an exploded perspective view, ol a composite
sheet preferably used to produce a plurality of the composite
rool battens, according to a preferred embodiment of the
present invention;

FIG. 7 shows a perspective view of the low-density core
sheet of FIG. 6;

FIG. 8 shows a sectional view, through section 8-8 of FIG.
7, according to the preferred embodiment of FIG. 7;

FIG. 9 shows a diagram 1illustrating the preferred steps of a
preferred method enabling the fabrication of a composite
sheet producing a plurality of the composite roof battens,
according to a preferred method of the present invention; and

FIG. 10 shows a perspective view of the assembled com-
posite sheet according to the preferred embodiment of FIG. 6.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a cut-away perspective view 1llustrating a
preferred installation of composite root batten 102 according
to a preferred embodiment of the present invention. Prefer-
ably, composite roof batten 102 1s a preferred embodiment
within roof batten system 100. Preferably, composite roof
batten 102 1s utilized to mstall roofing tile 104 of a type having
a lip or lug 101 that 1s preferably engaged over composite roof
batten 102, as shown. The preferred structures and arrange-
ments of composite roof batten 102 are designed to provide a
batten construction that i1s substantially resistant to rot and
insect damage. Furthermore, the preferred structures and
arrangements ol composite roof batten 102 are designed to
readily shed moisture and permit airflow under roofing tiles
104, as described below.

Preferably, composite roof batten 102 i1s placed over a
flexible water-resistant underlayment 106 and mechanically
fastened to roof substrate 110, as shown. Preferably, compos-
ite rool batten 102 1s installed 1n an orientation substantially
perpendicular to the slope of roof system 103, as shown.
Preferably, composite roof batten 102 comprises at least one
passage/channel to facilitate the movement of moisture and
air 112 through battens 102, as shown.

FIG. 2 shows a top view, illustrating composite roof batten
102, according to the preferred embodiment of FIG. 1. FIG. 3
shows a bottom view, 1llustrating composite roof batten 102,
according to the preferred embodiment of FIG. 1. FIG. 4
shows a side view of composite roof batten 102, according to
the preferred embodiment of FIG. 1. Reference 1s now made
to FIG. 2 through FIG. 4 with continued reference to FIG. 1.

Preferably, composite roof batten 102 comprises at least
one clongated bar-like shape, as shown. Preferably, compos-
ite roof batten 102 1s made up ol two major physical elements,
preferably comprising a partial encapsulation (sandwiching)
of a lightweight but rigid inner core 116 within two relatively
“tough™ outer cover layers, as shown.

Preferably, core 116 comprises a substantially rigid low-
density material having an upper surface portion 118, and
lower surface portion 120, as shown. Preferably, upper rein-
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forcing layer 122 1s structurally bonded to upper surface
portion 118 of core 116. Similarly, lower reinforcing layer
124 1s preferably structurally bonded to lower surface portion
120 of core 116. Preferably, lower reinforcing layer 124 1s
structured and arranged to reinforce lower surface portion
120 of the composite structure. Preferably, upper reinforcing
layer 122 1s structured and arranged to reinforce upper surface
portion 118 of the composite structure.

When composite roof batten 102 1s installed as illustrated
in FI1G. 1, and subjected to normal “in-service” loading, upper
reinforcing layer 122 typically supports compression loading,
while lower reinforcing layer 124 typically supports tension
loading. Preferably, core 116 functions to maintain upper
reinforcing layer 122 and lower reinforcing layer 124 1n rela-
tive position to each other (primarily resisting shear forces
within the core region), thus reducing the tendency of the
overall batten structure to buckle and detlect under load.

The stifiness of composite roof batten 102 1s significantly
controlled by the thickness and material properties of the
selected core material. The substantially rigid low-density
material of core 116 preferably comprises at least one
expanded foam material, more preferably rigid cellular foam,
more preferably at least one cellular foam, most preferably at
least one mold-formed Expanded Polystyrene (EPS) mate-
rial. Compression strength, shear strength, tension strength,
flexural strength, stifiness, creep behavior, and other
mechanical properties of core 116 depend significantly on the
density of the selected EPS material. Thus, depending on the
intended application, preferred embodiments of composite
roof batten 102 utilize EPS densities ranging from about 34
pound per cubic foot to about three pounds per cubic foot.
Upon reading the teachings of this specification, those of
ordinary skill in the art will now understand that, under appro-
priate circumstances, considering such 1ssues as intended use,
cost, etc., other material arrangements, such as utilizing com-
pressed wood-based materials, honeycomb structures, alter-
nate plastic compositions, etc., may sullice.

Preferably, upper reinforcing layer 122 and lower reinforc-
ing layer 124 are firmly adhered to core 116. Preferably, upper
reinforcing layer 122 and lower reinforcing layer 124 are
firmly adhered to core 116 using at least one bonding com-
pound, most preferably, upper reinforcing layer 122 and
lower reinforcing layer 124 are firmly adhered to core 116
using at least one thermoplastic adhesive (hot-melt adhesive).
Thus, the above-described preferred bonded assembly pro-
duces a relatively lightweight, high-strength composite sup-
port structure. Upon reading the teachings of this specifica-
tion, those of ordinary skill in the art will now understand that,
under appropriate circumstances, considering such 1ssues as
intended use, cost, advances 1n adhesive technology, etc.,
other bonding arrangements, such as reactive adhesives, con-
tact adhesives, etc., may sullice.

Preferably, upper reinforcing layer 122 comprises at least
one substantially continuous upper contact surface 121 that
preferably functions to supportively contact the bottom sur-
face of roofing tile 104. Preferably, lower reinforcing layer
124 comprises a plurality of lower contact surfaces 123 (at
least two), as shown. Preferably, each lower contact surface 1s
structured and arranged to rest on underlayment 106 of roof
system 103, as best shown 1n FIG. 1.

Preferably, composite roof batten 102 comprises at least
one, more preferably, a plurality of channels 126 (at least
embodying herein at least one moisture and air passage struc-
tured and arranged to assist the passage of moisture and air
through such at least one composite roof batten), as shown.
Preferably, channels 126 comprise a plurality of spaced open-
ings spanning between adjacent sets of lower contact surfaces
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123, preferably spaced essentially evenly along longitudinal
axis 128, as shown. Preferably, each channel 126 1s structured
and arranged to assist the passage of moisture and air 112
through composite roof batten 102, also illustrated 1n FIG. 1.

Preferably, composite roof batten 102 comprises a length A
of about 48 inches. Preferably, composite roof batten 102
comprises a width B of about 174 inches. Preterably, com-
posite roof batten 102 comprises a finished thickness C of
about % 1nch. Upon reading the teachings of this specifica-
tion, those of ordinary skill in the art will now understand that,
under appropriate circumstances, considering such 1ssues as
intended use, etc., other thickness arrangements, such as pro-
ducing a composite assembly having thicknesses up to about
three inches, to provide additional air movement under the
roof tile, etc., may suilice. Preferably, each channel 126 com-
prises a width D of between about one 1inch and about three
inches and an open height H of about %2 inch.

Within the preferred length A, a composite roof batten 102
most preferably comprises ten lower contact surfaces 123 and
nine channels 126, as shown. Four of the ten lower contact
surfaces 123 preferably comprise a length D of about three
inches. Preferably, six of the ten lower contact surfaces 123
preferably comprise a length E of about 34 inches (see
enlarged view of FIG. 4). Preferably, six of the ten lower
contact surfaces 123 are equally spaced (at about the quarter
points) along the length, as shown. Preferably, the s1x smaller
lower contact surtaces 123 are interspersed between adjacent
sets ol larger contact surfaces 123 such that the maximum
span ol the spaced openings (between any two contact points)
1s no less than about one 1nch and no greater than about four
inches. Most preferably, the maximum clear span between
any two contact points comprises a distance F of about 3 14
inches.

Preferably, upper reinforcing layer 122 and lower reinforc-
ing layer 124 each comprise at least one rigid thermoplastic,
most preferably at least one Acrylomitrile-Butadine-Styrene
(ABS) material. Preferably, upper reinforcing layer 122 and
lower reinforcing layer 124 each comprise an initial sheet
thickness of between about 0.06 inches and 0.3 inches.

FIG. 5 shows a partial side view of composite roof batten
102 firmly secured to underlayment 106 using fastener 132,
according to the preferred embodiment of FIG. 1. Preferably,
composite roof batten 102 1s firmly secured to roof substrate
110 using at least four fasteners 132. Preferably, each of the
four fasteners 132 1s approximately centered within one of the
four larger lower contact surfaces 123, as shown. Fastener
132 preferably comprises a mechanical-type fastener, prefer-
ably a nail, or alternatively preferably, a screw. The preferred
structures and arrangements of composite roof batten 102, as
described herein, comprise sulliciently mechanical strength
to allow for pneumatic nailing or power-driven screwing,
preferably using industry-standard tools known 1n the art.

FIG. 6 shows an exploded perspective view of an uncut
composite sheet 130 preferably used to produce a plurality of
composite root battens 102, according to a preferred embodi-
ment of the present invention. Preferably, composite sheet
130 comprises core sheet 216, upper reinforcing sheet 222,
and lower reinforcing sheet 224, as shown. Pretferably, each
uncut sheet of the depicted composite comprises a generally
square outer dimension G of about 48 inches, as shown. Prior
to assembly, both upper reinforcing sheet 222 and lower
reinforcing sheet 224 preferably comprise a generally smooth
and planar conformation, as shown. The uncut low-density
core 216 1s preferably pre-formed to comprise a plurality of
contoured surface shapes, as shown and described 1n FIG. 7.

FI1G. 7 shows a perspective view of the uncut core sheet 216
of FIG. 6. FIG. 8 shows a sectional view, through section 8-8
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of FIG. 7, according to the preferred embodiment of FIG. 6.
Preferably, the uncut core sheet 216 1s pre-formed (preferably
mold formed) to comprise contoured surface shapes corre-
sponding to the moisture-passing channels 126 depicted 1n
FIG. 4.

Preferably, core sheet 216 1s formed to produce a plurality
of composite roof battens 102, as shown. Preferably, each
core sheet 216 1s molded to produce 32 composite roof bat-
tens 102, preferably arranged 1n 32 essentially identical par-
allel rows, as shown. Preferably, each individual roof-batten
portion of the uncut core sheet 216 1s defined by a plurality of
parallel channels 133, as shown. Preferably, channels 133
indicate the preferred location of cuts, which will eventually
divide the assembled composite sheet 130 mto 1ndividual
composite roof battens 102. Preferably, each channel 133
comprises a depth K of about %16 inch.

Preferably, the entire upper reinforcing sheet 222 and
lower reinforcing sheet 224 are firmly adhered to low-density
core 216, preferably using thermal vacuum-forming process,
as describe din FIG. 9. Preferably, composite sheet 130 1s
formed as a single umt and 1s then cut into the above-de-
scribed individual composite roof battens 102.

FIG. 9 shows a diagram illustrating the preferred steps of
method 300 enabling the fabrication of composite sheet 130
and a plurality of composite roof battens 102, according to a
preferred method of the present invention. Preferably, method
300 comprises the following preferred fabrication steps.

Preferably, a fabrication begins with at least one sheet of
substantially rigid low-density core matenal as indicated 1n
preferred step 302. This material preferably comprises the
above-described expanded foam material of core sheet 216.
Preferably, upper remnforcing sheet 222 i1s permanently
bonded to upper surface portion 218 of core sheet 216 as
indicated in preferred step 304. Preferably, bonding com-
prises the use of at least one chemical bonder, preferably
contact cement; alternatively preferably bonding utilizes at
least one thermal (hot-melt) glue. Preferably, lower reinforc-
ing sheet 224 1s next bonded to lower surface portion 220 of
core sheet 216 as indicated by preferred step 306. This pre-
terred assembly step produces at least one reinforced com-
posite sheet 130, as shown. It 1s noted that, depending on the
selected fabrication technique, the bonding of upper reintforc-
ing sheet 222 and lower reinforcing sheet 224 may preferably
occur 1n a single (essentially stmultaneous) step. Next, com-
posite sheet 130 1s cut into strips producing the plurality of
essentially identical composite roof battens 102, as indicated
in preferred step 308.

In a highly preferred mnitial step (1dentified herein as pre-
terred 1mitial step 301), core sheet 316 1s configured (prefer-
ably molded) to comprise the contoured surface shapes cor-
responding to the moisture-passing channels 126 depicted in
FIG. 4. Known methods for molding EPS begin with the step
of filling a negative mold with EPS beads. The beads prefer-
ably comprise small hollow polystyrene spheres filled with a
gas-forming expansion agent, typically a volatile hydrocar-
bon. The molds are usually made of a heat-resistant material,
such as cast aluminum, and most oiften consist of two sepa-
rable halves. Each half 1s preferably mounted onto a platen-
type structure, preferably adapted to create a steam cavity
adjacent each of the mold portions. Once the mold 1s filled
with beads, steam 1s used to heat the mold (and beads within
the mold cavity) to expand and fuse the beads within the
negative cavity to form core sheet 216. Typically, the steam 1s
drawn through vents 1nto the bead-filled mold cavity to facili-
tate the expansion process.

Furthermore, it 1s highly preferred that lower reinforcing
sheet 224 be formed to lower surface portion 220 using a
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thermal vacuum process, as indicated in preferred step 310.
Preferably, lower reinforcing sheet 224 1s heated to a tem-
perature between about 300° F. and 500° F., most preferably
about 340° F., and 1s then brought into contact with the sur-
face of the core material. Preferably, the core material has
been pre-treated with at least one bonding agent. Preferably,
one or more vacuum ports of the vacuum tool allow a vacuum
to be drawn between lower reinforcing sheet 224 and core
sheet 216. After the vacuum 1s drawn, as described above,
atmospheric pressure pushes lower reinforcing sheet 224
down toward the surface of core sheet 216. Most preferably,
both upper reinforcing sheet 222 and lower reinforcing sheet
224 are applied to core sheet 216 in preferred step 310,
preferably using the above-described processes for both
sheets.

Applicant has determined that 1t 1s preferred to mold core
sheet 216 slightly thicker than the intended thickness C of the
fimished composite roof battens 102. This allows for some
reduction of foam thickness that 1s expected to occur during
the thermal vacuum process. Preferably, for the above-de-
scribed EPS materials, core sheet 216 comprises a nominal
thickness J of about one inch. This preferred “compensating’™
thickness has been found to produce the intended final thick-
ness C (of about 34 inches) in the final composite. Upon
reading the teachings of this specification, those of ordinary
skill 1in the art will now understand that, under appropriate
circumstances, considering such 1ssues as intended use, mate-
rial composition, thermal characteristics of the constituent
components, etc., other thickness arrangements, such as
greater compensating thicknesses, smaller compensating
thicknesses, etc., may suifice.

In alternative preferred step 312, nailing indicia 140 (prei-
erably comprising a printed surface marking structured and
arranged to assist a user in properly locating at least one
mechanical fastener used to fasten composite roof batten 102
to the roof structure) 1s preferably applied to outer surface of
upper reinforcing layer 122, as best shown 1n FIG. 2.

FIG. 10 shows a perspective view of the assembled com-
posite sheet 130 of FIG. 6.

Although applicant has described applicant’s preferred
embodiments of this invention, it will be understood that the
broadest scope of this invention includes modifications such
as diverse shapes, sizes, and materials. Such scope 1s limited
only by the below claims as read 1n connection with the above
specification. Further, many other advantages of applicant’s
invention will be apparent to those skilled 1n the art from the
above descriptions and the below claims.

What 1s claimed 1s:
1. A system, relating to improving in-service performance
ol at least one roof assembly utilizing at least one roof tile,
said system comprising:
a) at least one composite roof batten structured and
arranged to support at least one roof tile over at least one
roof structure;
b) wherein said at least one composite roof batten com-
prises
1) at least one substantially rigid low-density core of
expanded foam material comprising an elongated bar
having a longitudinal axis, an upper surface, a lower
surface, and at least one channel formed in the lower
surtface of the elongated bar, the at least one channel
being transverse to the longitudinal axis and forming
contours 1n the lower surface;

11) at least one upper reinforcing layer overlaying said at
least one substantially rigid low-density core, said at
least one upper remnforcing layer structured and
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arranged to reinforce said upper surface of said at least
one substantially rigid low-density core, and

111) at least one lower reinforcing layer underlaying said
at least one substantially rigid low-density core, said
at least one lower remnforcing layer structured and
arranged to reinforce said lower surface of said at least
one substantially rigid low-density core, said at least
one lower reinforcing layer conforming to the lower
surface and the contours formed therein by the at least
one channel for providing at least one opening
between the at least one composite roof batten and the
at least one roof structure; and

¢) wherein said at least one upper reinforcing layer and said
at least one lower reinforcing layer are firmly attached to
said at least one substantially rigid low-density core.

2. The system according to claim 1 wherein said at least one

clongated bar comprises a length of about 48 inches.

3. The system according to claim 2 wherein the at least one
opening comprises a width of between about one 1inch and
about four inches.

4. The system according to claim 3 wherein said at least one
upper reinforcing layer and said at least one lower reinforcing,
layer each comprises at least one rigid thermoplastic.

5. The system according to claim 3 wherein said at least one
upper reinforcing layer and said at least one lower reinforcing,
layer each comprises at least one acrylonitrile-butadine-sty-
rene (ABS) matenal.

6. The system according to claim 3 wherein said at least one
expanded foam material comprises at least one expanded
polystyrene (EPS) material.

7. A system related to improving in-service performance of
at least one roof assembly utilizing at least one roof tile, said
system comprising:

a) at least one composite roof batten structured and
arranged to support at least one roof tile over at least one
roof structure;

b) wherein said at least one composite roof batten com-
prises
1) at least one substantially continuous upper contact

surface structured and arranged to supportively con-
tact at least one roof tile,

11) at least two lower contact surfaces each one structured
and arranged to contact at least one roof structure,
111) at least one intermediate positioner structured and

arranged to maintain the position of said at least one
substantially continuous upper contact surface rela-
tive to said at least two lower contact surfaces, and
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1v) at least one passage structured and arranged to assist
the passage of moisture and air through said at least
one composite rool batten;

¢) wheremn said at least one moisture passage spans
between said at least two lower contact surfaces;

d) wherein said at least one intermediate positioner com-
prises at least one substantially rigid core material com-
prising a first material density, said at least one substan-
tially rigid core material 1s formed of expanded foam
having a contoured surface shape being at least one
passage and said at least two lower contact surfaces;

¢) wherein said at least one substantially continuous upper
contact surface and said at least two lower contact sur-
faces each comprise at least one substantially rigid sheet
material having at least one second material density
greater than such first material density; and

) wherein each said at least one substantially rigid sheet
material 1s firmly adhered to said at least one substan-
tially rigid core material and follow the contours thereof.

8. The system according to claim 7 wherein said at least one
composite rool batten comprises a longitudinal length of
about four feet and a transverse width of at least about one
inch.

9. The system according to claim 7 wherein said at least one
composite rool batten comprises an overall thickness of at
least 34 inch.

10. The system according to claim 7 wherein each one of
said at least two lower contact surfaces comprise a longitudi-
nal length of between about %2 inch and about four inches.

11. The system according to claim 7 wherein said at least
one moisture passage comprises an opening width of at least
three mnches and an opening height of at least 12 inch.

12. The system according to claim 7 wherein each said at
least one substantially rigid sheet material 1s firmly adhered to
said at least one substantially rigid core material using at least
one contact adhesive.

13. The system according to claim 7 wherein each said at
least one substantially rigid sheet material 1s firmly adhered to
said at least one substantially rigid core material using at least
one hot-melt adhesive.

14. The system according to claim 7 wherein said at least
one substantially rigid core material comprises at least one
Expanded Polystyrene Foam having a density of between
about 3 pounds per cubic foot and about three pounds per
cubic foot.
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